非線形大域結合写像モデルによるカオスを利用した最適化 (不確実・不確定性のもとでの数理的決定理論) by 奥原, 浩之 et al.
Title非線形大域結合写像モデルによるカオスを利用した最適化 (不確実・不確定性のもとでの数理的決定理論)
Author(s)奥原, 浩之; 田中, 稔次朗; 石井, 博昭




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
$\dagger$ , $\dagger$ ,
\dagger
1.




(Competitive Radial Basis Function Networks: $\mathrm{C}\mathrm{R}\mathrm{B}\mathrm{F}\mathrm{N}$) $[3]$ .
, ,
(Reproductive and Competitive Radial Basis Function

















. . , $M$
$–2-$ 1 — $:\iota$ RBFN ,
— $=$ RBFN .
$d$ $i$ $\mathrm{x}_{i}\in R^{d},$ $(i=1,2, \cdots, N)$ $=-$ .
$j$ $I$ $(j=1,2, \cdots, M)$ $p\phi_{j}$ . $\phi_{j}$
$\{\mathrm{m}_{j}, \Sigma_{j}\}$ . , $\mathrm{m}_{j}=[m_{i}^{1}, m_{i}^{2..d},\cdot, m_{i}]^{\mathrm{T}}$ , \Sigma
$\Sigma_{j}^{-1}$ $\sigma_{j}^{kl}$ $d\cross d$ . , , $\Sigma_{j}$ .
$j$ $=_{\wedge}$ $\mathrm{x}_{i}$
$\xi(\mathrm{x}_{i}, \phi_{j})=\exp\{-\frac{1}{2}(\mathrm{X}_{ij}-\mathrm{m})^{\mathrm{T}_{\Sigma^{-}(\mathrm{X}}}j1i- \mathrm{m}_{j})\}$ (1)
. , $\mathrm{T}$ . , $=$
. $\xi(\mathrm{x}_{i}, \phi_{j})$ $w_{j},$ ($0\leq$ $\leq 1$ )
$–=$ , $–=$
$s( \mathrm{X}_{i}, \mathrm{W}, \emptyset)=\sum_{j=1}wj\xi(\mathrm{X}i, \phi_{j})$
(2)
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. , $\mathrm{w}=[w_{1}, w_{2}, \cdots, w_{M}]\mathrm{T}\in R^{M}$ , $\phi$ $\{\phi_{1}, \phi_{2}, \cdots, \phi M\}$ .
$\mathrm{z}$ , $\eta(\mathrm{x})$ $s(\mathrm{X}, \mathrm{W}, \emptyset)$
. , RBFN
$E( \mathrm{w}, \phi)=\frac{1}{2}\sum_{i=1}^{N}E(\mathrm{x}i, \mathrm{W}, \phi)$ (3)
. ,
$E(\mathrm{x}_{i}, \mathrm{w}, \emptyset)=\{\eta(\mathrm{x}i)-S(\mathrm{x}_{i}, \mathrm{w}, \phi)\}^{2}$ (4)
. , RBFN , $j$
$w_{j}$ , $\mathrm{m}_{j}$ $\Sigma_{j}$ .
RBFN (3)
$\frac{dw_{j}}{dt}=-\epsilon\frac{\partial E(\mathrm{W},\emptyset)}{\partial w_{j}}$ , $- \frac{dm_{j}^{k}}{dt}=-\epsilon\frac{\partial E(\mathrm{w},\phi)}{\partial m_{j}^{k}}$ , $\frac{d\sigma_{j}^{kl}}{dt}=-\epsilon\frac{\partial E(\mathrm{w},\phi)}{\partial\sigma_{j}^{kl}}$ (5)




CRBFN RC-RBFN , Dale
, , $\alpha_{j}(\emptyset)$
$\alpha_{j}(\phi)=\sum_{i=1}\eta(\mathrm{X}_{i})\xi(_{\mathrm{X}}i, \phi_{j})$ (6)
, $j–=$ $k_{-=}^{-}$ , $\gamma jk(\emptyset)$
$\gamma_{jk}(\emptyset)=\sum_{i=1}\xi(\mathrm{X}_{i}, \phi_{j})\xi(\mathrm{X}_{i}, \phi_{k})$ (7)
. ,
$E(\mathrm{w}, \phi)$
$E(_{\mathrm{W}\phi)},= \frac{1}{2}\sum_{i=1}^{N}[\eta(\mathrm{X}_{i})^{2}-2\eta(\mathrm{x}i)J\sum_{j=1}^{M}w_{j}\xi(\mathrm{X}_{i}, \phi_{j})+\{=\sum_{j1}^{M}w_{j}\xi(\mathrm{x}i, \emptyset j)\}\{\sum_{k=1}^{M}w_{k}\xi(\mathrm{X}_{i,\phi_{k}})\}]$
$= \frac{1}{2}\sum_{j=1}^{M}\sum_{k=1}^{M}\gamma jk(\emptyset)w_{j}w_{k}-\sum_{j=1}^{M}\alpha_{j}(\emptyset)w_{j}+\frac{1}{2}\sum\eta(\mathrm{X}i=1N)^{2}i$ (8)
. 3 $\{\mathrm{w}, \phi\}$ ,





. $v_{i}$ $0\leq v_{i}\leq 1,$ $(i=1,2, \cdots, M)$ . ,
$\gamma_{ii}(\emptyset)=-T_{ii},$ $\gamma_{ij}(\phi)=\gamma_{ji}(\phi)=-\frac{T_{ij}+Tji}{2},$ $\alpha_{i}(\phi)=-I_{i}$ (11)
$E(\mathrm{w}, \phi)$ .
, $E(\mathrm{w}, \phi)$
$\frac{dE(\mathrm{w},\phi)}{dt}=(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}E(\mathrm{W}, \emptyset))^{\mathrm{T}}\frac{d\mathrm{w}}{dt}\leq 0$ (12)
. ,
$\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}E(_{\mathrm{W}}, \phi)=[\frac{\partial E(\mathrm{w})}{\partial w_{1}},$ $\frac{\partial E(\mathrm{w},\phi)}{\partial w_{2}},$
$\cdots,$
$\frac{\partial E(_{\mathrm{W},\phi)}}{\partial w_{M}}]^{\mathrm{T}}$ (13)
. , $\mathrm{w}\in[0,1]^{M}$ $\mathrm{S}(\mathrm{w})$
$\frac{d\mathrm{w}}{dt}=-\mathrm{S}(\mathrm{w})\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}E(\mathrm{W}, \phi)$ (14)
. , $\mathrm{S}(\mathrm{w})\in\Re^{M}\cross\Re^{M}$ $a(1-w_{i}^{2}),$ $(a\geq 0)$ ,






$u_{i}^{(n+1)}=u_{i}^{(n)}+ \Delta t(_{j=}\sum_{1}^{M}\gamma ij(\phi)w_{\dot{\mathrm{o}}}^{(n)},-\alpha i(\phi))$ (17)
,
$u_{i}^{(n\dagger 1)}=u_{i}^{(0)}+ \Delta t\mathrm{t}\sum_{j=1}\gamma ij(\emptyset)\sum_{0k=}(w_{j})(k-\alpha i(\phi))\}$
(18)
. , $u_{i}^{(0)}$ $-\alpha_{i}(\emptyset)$ ,
$u_{i}^{(n+1)}= \Delta t\sum^{N}\gamma_{i}j(\phi)\sum_{=j=1k0}^{n}(w_{j}^{(}-)\alpha_{i(\phi}))k-\alpha_{i}(\emptyset)$ (19)
$w_{i}^{(n)}= \frac{1}{2}\{1+\tanh(\alpha u)i\}(n)$ (20)
. ,
$p_{i}^{(n)}= \Delta t\sum_{k=0}^{n-1}(w_{j}-(k)\alpha i(\emptyset))$ (21)
(23)
$p_{i}^{(n+1)}=p_{i}^{(n)}+\Delta t(w_{i}^{(n)}-\alpha i(\phi))$ (22)





Step 1 $\epsilon$ ,\alpha , $p_{i}^{(n)}$
’
.
Step 2 (24) $w_{i}^{(n)}$ .
Step 3 (5) $m_{j}^{k}$ $\sigma_{j}^{kl}$ .
Step 4 $\epsilon$ .
Step 5 $\epsilon$ $\alpha$ .
Step 6 $\alpha$ .
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